WO FIELD experiments were carried out at the Experimental …… Farm of Assiut University during the two successive winter seasons 2013/2014 and 2014/2015. The aim of this study was to investigate the effect of three sowing methods (i.e broad casting method, broad casting on the terraces with width 1.5 m and drilling on the terraces with width 1.5 m and the distance between rows 15 cm) and microelements foliar application (two levels) on two bread wheat cultivars and their economical visibility. The obtained results indicate that all measured traits exhibited significant differences in response to sowing methods; moreover, microelement foliar application scored significant differences in yield and yield components. drilling on terraces sowing method gave the highest mean value of grain and biological yields as compared with broad casting method, which is the common sowing method for wheat. Furthermore, cultivar Shandawel-1, developed in Upper Egypt, surpassed the other cultivar Misr-1 in its yield under the experiment conditions.
Wheat is one of the most important cereal crops in the world especially in developing countries, as its production equals to 25.6 % of all cereals (FAO, 2013) . In Egypt, the gap between production and consumption is about 48 % as wheat is the main source of carbohydrates (FAO, 2013) . The limitation of water resources in Egypt led to develop new methods of wheat sowing to reduce the irrigation requirements of it without affecting its yield, which can maintain extra amount of water for reclaiming new soils to fill the gap of wheat production. During irrigation, water logging may cause great crop injury due to oxygen depletion, so that if we could save plants from this logging, crop yield could be enhanced. In spite of its need in small amounts, micronutrients are necessary for overall performance and health of the wheat plants (Rehm & Albert, 2006 and El-Fouly et al., 2011) . When plants do not receive sufficient amount of nutrients, symptoms of deficiency will appear on it and hence its growth, metabolism and reproductive phase will be affected (Potarzycki & Grzebisz, 2009) . Intensive cropping systems usually led to reduction of soil fertility by the time. Microelements foliar application is very useful when roots cannot provide or absorb nutrients for any reason (Babaeian et al., 2011and Parinaz et al., 2012 . By using the best sowing method with the appropriate method of fertilization the crop can find the best conditions for growth and gain the better yield. Therefore, the objective of this study was to investigate the effect of sowing methods and microelements foliar application on two bread wheat cultivars and their economical visibility.
Materials and Methods

Plant material and experiments
The present study was carried out at the Experimental Farm of Assiut University (lat. 27° 18' N, long 31° 16' and alt 53 m a.s.l.) during the two growing seasons 2013/2014 and 2014/2015 using two local bread wheat cultivars (CV) (Triticum aestivum L.), i.e., Misr-1 and Shandawel-1. The mechanical and chemical analyses of the experimental sites of the soil are presented in Table 1 th and 25 th in the first and second seasons, respectively. Nitrogen, P and K used at 220, 75 and 120 kg ha -1 according to the recommendation, from sources of urea (with 46% N), triple super phosphate (with 46% P 2 O 5 ) and potassium sulfate (with 50% K 2 O), respectively, were added to all treatments (plots). The field experiments were carried out using randomized complete block design (RCBD) with a strip plot arrangement of treatments with four replicates. Sowing methods and microelements foliar application were assigned to the strip plots in vertical and horizontal direction, while cultivars were arranged in the sub plots. Three sowing methods with 120 kg ha -1 seeding rate were used in this study as follows:
1. Broad casting method (SM 1 ). 2. Broad casting on the terraces with width 1.5 m (SM 2 ). 3. Drilling on the terraces with width 1.5 m and the distance between rows 15 cm (SM 3 ).
Microelement foliar application (4.0% zinc, 4.0% iron, 3.0% manganese, 0.5% copper, 1.5% boron, 0.05% molybdenum, 2.2% magnesium oxide and 1.3% sulphur) had been applied with 960 g ha -1 concentration using two doses one after 25 days after sowing followed by another dose after 20 days.
Characters, sampling and measurement
By the end of May after maturity, a sample of guarded plants from each sub plot was taken to measure traits including, plant height in cm, number of spikes m -2 , spike length in cm, spikelet number spike -1 and 1000-kernel weight (g). Whole plots (3 x 3.5 m) were harvested and converted to t ha -1 for biological yield t ha , grain yield t ha -1 and harvest index, in the two growing seasons. All cultural practices were done according to standard recommendations for sowing wheat in Upper Egypt. All data were analyzed using the analysis of variance (ANOVA) by MSTAT-C (1991) software package. Means were compared by revised Least Significant Difference (LSD) at 5% level of significant (Steel & Torrie, 1981) .
Economic evaluation of the coefficients applied
To determine wheat farming feasibility according to three planting methods and with or without microelements foliar application, analysis was carried out on cost structure and revenue using the partial budget analyses. The analyses were done both to the total cost and cash cost using a price level and wage rate prevailing at the location (Table 10) . Farming is financially and economically feasible if the gross B/C value is more than one. Formulation of the gross B/C is as follows (Benny & Andy, 2010) :
Gross B/C Ratio was performed using the formula as follows:
where: P is Grain or straw price (LE/T ), Q is Grain or straw yield (t / ha) and Bi is the production cost (LE/ ha)
Results and Discussion
Plant height
Results in Table 2 demonstrate that, there were significant variations in plant height in response to the sowing methods in the 1 st season, while in the 2 nd season it was highly significant. Moreover, cultivars and microelement foliar application had a highly significant and significant effect on plant height in the 1 st and 2 nd seasons, respectively.
Broad casting method surpassed the other two methods and the tallest plants were 89.1 cm and 91.4 cm in the 1 st and 2 nd seasons, respectively. It might be due to the competition between plants, as in this method grains are not distributed in uniform spaces (Soomro et al., 2009) . From our results, we could find that cultivar Shandawel-1 was taller than cultivar Misr-1 in the two growing seasons ( 
Number of spikes m -2
The data in Tables 3 show that, number of spikes m -2 was affected significantly with sowing method and microelement foliar application in the two growing seasons, while, the effect of cultivars was not significant in both seasons. The highest mean value of spikes number m -2 was obtained from drilling on terraces method (547.5 and 524.6 spikes m -2 in the 1 st and 2 nd seasons, respectively), which exceeded all other two sowing methods. This might be due to uniform distribution of plants, which resulted in lower competition and better growing conditions. These results are in agreement with those obtained by Soomro et al. (2009) . Foliar application with microelements had a significant and highly significant effect on plant height in the 1 st and 2 nd seasons, respectively as it increased number of spikes m -2 by 12.0 % and 12.8 % in the 1 st and the 2 nd seasons,
respectively. This could be due to the enzymatic activity enhancement and microelements effectively increased photosynthesis (Masoud et al., 2012) . Likewise, the interaction between sowing methods and cultivars also have a significant effect on number of spikes m -2 in the first growing season only as the maximum spike density was observed in cultivar Misr-1 with drilling on terraces (565.4 spikes m -2 ). Tables 4 highlight that , sowing methods affected spike length highly significant in the two growing seasons. The lowest mean value of spike length (11 cm) obtained from broadcasting method in the 1 st season, however in the second season the lowest mean value (11.2 cm) was recorded by broad casting on terraces method. On the other hand, the highest mean value (12.2 cm) was obtained from drilling on terraces sowing method in the two growing seasons. The superiority of drilling method on terraces might be due to less number of spikes m -2 , which led to better growth conditions. These results are in agreement with those reported by Sikander et al. (2003) . Microelement foliar application played a highly significant role in spike length in the two growing seasons, as spike length increased by 4% in both seasons. Narimani et al. (2010) had reported similar results. In the same trend, genetic diversity between the two cultivars affect spike length and cultivar Misr-1 surpassed Shandawel-1 in the two growing season. Finally, sowing method × cultivars had a highly significant effect on spike length in the two growing seasons; in addition, foliar application × sowing method had a highly significant and significant effect on spike length in the 1 st season the 2 nd seasons, respectively. Moreover, foliar application × cultivar had a significant effect on spike length in the two growing seasons. Also, the second order interaction had a highly significant on the spike length in the 2 nd season only. NS= non-significant. * , ** = significant at 0.05 and 0.01 probability, respectively.
Spikelet number spike -1
It is evident from Table 5 that, sowing method had a highly significant effect on spikelet number spike -1 in the first growing season, while it was significant in the second growing season. The highest spikelet number spike -1 (21.7 and 22.0 in the 1 st and 2 nd seasons, respectively) was observed in sowing method drilling on the terraces. Moreover, microelement foliar application was significant in the two growing seasons and increased spikelet number spike -1 by 4% in both seasons. On the other hand, cultivars and all interactions hadn't any significant effect on spikelet number spike -1 in the two growing seasons, except the interaction between sowing method × foliar application in the 2 nd season only, as it was significant and the highest mean value (22.4 spikelet spike -1 ) was obtained from broad casting method with no foliar application. Moreover, second order interaction was significant in the second season only. NS= non-significant. * , ** = significant at 0.05 and 0.01 probability, respectively.
1000-kernel weight
Analysis of variance in Table 6 indicate that, sowing method had a highly significant effect on 1000-kernel weight in the two growing seasons. It increased from 41.1 g in the broad casting method to 44.9 g with drilling on terraces method in the first season, moreover in the second season, it increased by 9% under drilling on terraces method as compared to broad casting method. Similar finding was declared by Naresh et al. (2014) . Foliar application with microelement affected 1000-grain weight highly significantl in the first season and significantly in the second season. 1000-kernel weight increased by 4% and 5% in the 1 st and 2 nd seasons, respectively. It seems that, microelement foliar application increase 1000-kernel weight due to enhancement of photosynthesis and more assimilate transferred to grains, which increased 1000-kernel weight (Safyan et al., 2012) . These results are in harmony with those obtained by Narimani et al. (2010) . In the same trend, variation between the two genotypes had a significant effect on 1000-kernel weight in the first growing season and cultivar Misr-1 surpassed cultivar Shandawel -1 . Finally, all interactions were not significant except, sowing method × cultivar in the two growing seasons and the second order interaction in the 2 nd season only. NS= non-significant. * , ** = significant at 0.05 and 0.01 probability, respectively.
These results could give an indicator that by choosing a good method for sowing wheat with good fertilizer application 1000-kernel weight might be improved.
Biological yield
There were highly significant variations in biological yield in response to the sowing methods in the 1 st season, while in the 2 nd season it was significant (Table 7) . The highest biological yield (22.9 and 22.1 t ha -1 in the 1 st and 2 nd seasons, respectively) were obtained from drilling on terraces sowing method ( Table 7) . The same finding was reported by Hossain et al. (1992) and Naresh et al. (2014) . On the same trend, microelement foliar application had a significant effect on biological yield in the 2 nd season only and the biological yield increased by 10%. Masoud et al. (2012) and Mohtashami, & Hassanpour (2014) reported that, the highest biological and straw yield of wheat were obtained with microelements fertilization. Furthermore, cultivars had a highly significant effect on biological yield in both seasons and Shandawel-1 cultivar surpassed Misr-1 in the two growing seasons. In addition, all interactions were not significant, except significant effect of sowing method × cultivar and sowing method × foliar application × cultivar in the 1 st season only. NS= non-significant. * , ** = significant at 0.05 and 0.01 probability, respectively.
Grain yield
Data in Table 8 revealed that, sowing method had a highly significant effect on grain yield in both seasons. The highest mean value of grain yield (8.5 and 7.7 t ha -1 ) was observed from drilling on the terraces sowing method in the first and the second seasons, respectively. These results are in agreement with those obtained by Abbas et al. (2009) and Safyan et al. (2012) and might be due to that, the better growth conditions help in providing enough nutrient with less competition for sun light, which enhance photosynthesis and finally increase the yield. Otherwise, it obvious from the obtained results that, microelement foliar application had a significant effect on grain yield in the second season only, hence grain yield increased by 8%. These results are in a harmony with Mohtashami & Hassanpour (2014) . Moreover, there is no doubt that, cultivars due to their genetic differences affected grain yield as Shandawel-1 cultivar surpassed Misr-1 cultivar in both seasons. On the other hand, all interactions had no significant effect on grain yield, except significant effect of sowing method × cultivar in the first season only and foliar application × cultivar in the second season only. NS= non-significant. * , ** = significant at 0.05 and 0.01 probability, respectively.
Harvest index
Data in Table 9 show that, harvest index was affected significantly with sowing method in the first growing season, while, in the second season the sowing methods had a highly significant influence in this respect The highest values of the harvest index (37.3 and 35.8) were obtained by drilling on terraces sowing method and broad casting on terraces in the first and the second seasons, respectively. These results are in harmony with Sikander et al. (2003) findings. Microelement foliar application, cultivars and the interaction between foliar application of microelement and planting methods hadn't any significant effect in the two growing season. However, the interaction between sowing methods × cultivars had a highly significant effect in the 1 st season only, and in the same season the second order interaction i.e., planting methods × foliar application × cultivars achieved a significant effect on harvest index but in the second season they failed to implement any significant effect. NS= non-significant. * , ** = significant at 0.05 and 0.01 probability, respectively.
Economic efficiency indicators in case of not using of microelements foliar application
The ratio of income to cost represents the revenue on the unit of money invested, when this ratio is equal to or greater than one, the economic efficiency is achieved, and when it was less than one, indicates lower economic efficiency. When estimating the proportion of total income to the total cost of two wheat cultivar, Shandawel-1 and Misr-1 using three different cultivation methods without microelements foliar application (Tables 10 and 11 ). It turns out that the third method of sowing was the best way in both cultivars, with B/C about 1.84, 1.96 and 2.16 for SM 1 , SM 2 and SM 3 , respectively for cultivar Shandawel-1, while it reached about 1.70, 1.90 and 2.12 for SM 1 , SM 2 and SM 3 , respectively for the other cultivar.
When we compare the net return from wheat per hectare for our experiment for both cultivars Shandawel-1 and Misr-1 with a net return from wheat per hectare in the region, according to estimates by the Directorate of Agriculture in Assiut (Table 11) , it showed that SM 3 was the best method with NGI 2.05 and 1.71 for Shandawel-1 and Misr-1, respectively.
Economic efficiency indicators in case of using microelements foliar application
When estimating the proportion of total income to the total cost of two wheat cultivars Shandawel-1 and Misr-1 using three different cultivation methods with microelements foliar application (Table 11 ). It turns out that, SM 3 was the best Sowing method in both cultivars, with B/C about 1.91, 2.07 and 2.33 for SM 1 , SM 2 and SM 3 , respectively for cultivar Shandawel-1, while it recorded about 1.69, 2.05 and 2.20 for SM 1 , SM 2 and SM 3 , respectively, using cultivar Misr-1 When we compare the net return from wheat per hectare for our experiment for both cultivars Shandawel-1 and Misr-1 with a net return from wheat per hectare in the region, according to estimates by the Directorate of Agriculture in Assiut (Table 2) , it turns out that, SM 3 was the best method with NGI 2.05 and 1.86 for Shandawel-1 and Misr-1, respectively. From these findings we conclude that, SM 3 sowing method of wheat is the best method as compared with the other two methods in case of using microelements foliar application neither nor did not using it.
Conclusion
From our study we can notice that foliar application with microelements made an enhancement for wheat yield under the experiment conditions. In addition, by modifying the sowing method of wheat to be more uniform plant distribution and avoiding water logging during the growing season we can improve the amount of yield. Also Economic evaluation of the study showed that by using foliar application of micro elements with drilling on terraces sowing method we gain the highest profit. 
